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[0 0 0 1] 
[0 0 0 2] 

J: y . y >r xmmr tc ^ v > t mm $ nr^mmm' ^ mm-t s e> tix 

fe*J, '^<Df^mt^^:&^til^Xit. PMC(ParalIel Model Combination)^, SS/NS 
S(Spectral Subtraction/Nonlinear Spectral Subtraction)^, SFE (Stochastic 
Feature Extract ion) -5 „ 

[0 0 0 3] 

PMc^ii, mmj ^ :x<Dmm^m.mmiz^m=^^Mzm)72</vx^^^(Dxmm 
i^mit-r^. mmizm-tswmti^^\r^^) o ssmsmxit. 

ftBHT. h*^<g<, #<fflVNe>4xTVNS^^T^^o SFE^T'«, SS/NSS 

^iiiHi^^ic, mmj ^x^^ti=^^m^<Dnmm^t&ii!,t^mmzi5\>^x. mm 
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^ «)^^ $ n T V ^ -5 ^i!t ©-^M^ ic *f ^5 -r s w# ^ © ^ ® V ^ -r ti ft % ® 

[0 0 0 5] 

5129-300979-^) ^©#^*^fB«$^XT ^fc, PMC^. SS/NSS^, 

J:tJfSFE^®'ffi|gJtie^tt, M^Ji, "H.Pao, H.Honda, K.Minamino, M.Omote, H 
.Ogawa and N.Iwahashi, Stochastic Feature Extraction for Improving Noise 

Robustness in Speech Recognition, Proceedings of the 8th Sony Research 
Forum, SRF98-234, pp. 9-14, October 1998", "N. Iwahashi , H.Pao, H.Honda, K 
.Hinamino and M.Omote, Stochastic Features for Noise Robust in Speech Re 
cognition, ICASSP' 98 Proceedings, pp. 633-636, May, 1998", "N. Iwahashi, H 
. Pao (presented) , H.Honda, R.Minamino and M.Omote, Noise Robust Speech Re 
cognition Using Stochastic Representation of Features, ASJ' 98-Spring Pro 
ceedings, pp. 91-92, March, 1998", "N. iwahashi, H.Pao H.Honda, K.Minamino 

and M.Omote, Stochastic Represetation of Feature for Noise Robust Speec 
h Recognition, Technical Report of lEICE, pp. 19-24, SP97-97 (1998-01) ^IC 

[0 0 0 6] 

mmt>m^ i.j^on-t^ mm] 
i:r5T% ±^®sFE&^icfev>Tt±, ^^Mm<7)m^r'mmj ^ 

[0 0 0 7] 

^ -5 IC o ti T ^ II *^ iS T -t ^ ^ M *^ o c 
[0 0 0 8] 
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v^T#.ii^«^ $:MiE-r <5 :i i: Jc <fc u , "^^umif^mik $ nfc e> ^M*^ 

[0 0 0 9] 

[MS s: ^^^-r S «) 

[0 0 10] 
[0 0 11] 

[0 0 12] 
[0 0 13] 
[0 0 14] 
[0 0 15] 

mmit. 2rkmm^t=.it3 rx&.±(D-mrkmm ft^zit.t^x^^>. 

[0 0 16] 
[0 0 17] 
[0 0 18] 
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[0 0 19] 
[0 0 2 0] 

^ □ y ^ A :!b^fB# $ ti T V > S r i: §: #^ i: -r -5 c 
[0 0 2 1] 

[0 0 2 2] 

[0 0 2 3] 

Sr, >rxi:i:t)tcmwb, >'ix-A'fb§iS2icai:^-rSo yu-Mtm2it 

Oms) ^^yffib. ^©Si'-jaiLfe^^-^ 1 :7 i: bTm:^Ji" 

So 7lx-A'fl:gp2 7b^ai:^t-S 1 :7l/-i^#^©W^7^-^li, ^(Z):7l/-A$: 

[0 0 2 4] 
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t) nm-r. 

[0 0 2 5] 

(M:7 l/-A:$5^JeA±) T U S2{c^'t 

[0 0 2 6] 
[0 0 2 7] 
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o 

[0 0 2 9] 

;&fgPl 1 tC^I&^tlSo AU-X^^ h^A^^f^l IT'li, mm^^ hJVaiiii 
, FFT (1«3^>'-U3i^m) rJVnVXAKJ:^XZ^-V:r.^m^n. 

[0 0 3 0] 

Ci:iT% mtyU-jU<Dmm^^hJ\yai (t) *^^#e>nS#lli:^^ h>n/$:y 
(t) il^i-., ^tc. mm^^hJVy (t) ©e*-^. X©W^CZ)X^^ h>H/^:$}' 

S:x (t) i:, ^i^y >f X®^^^^ h;i/^4)-$:u (t) nm^o :r.<Dm^. MO) 
w^(Z>x^^ h;i/^4)'x (t) li, (1) T*$n-5o 
[til] 

x(t)=y(t)-u(t) - • • (1) 

[0 0 3 1] 
[0 0 3 2] 
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mm^l3^cfev^T, ^(DjEM^m^mm-t^. mmy^x(D^mm i^^^^ 

[0 0 3 3] 

[t5C2] 

(i)= -ri^y(t)(') 

I' (i. j)= -fir I (y(t)(i)-//' (i))(y(t)(j)-/z' (j)) 

M t=1 

(2) 

a' (i) It. ^i^^^hJVfi' ® iSS(D=i>/K-:t^> h^^-r (i 
= 1, 2, • • D) . ^fe, y (t) (i) li, :7lx-A®#^^^ h 
;K3Di#Ba)n>/K-:^> hSr^-fo $e>lC, E' (i, j) It. ^m^hV^ 
>c.Z' Igi^f, mj^}(^::iy^-^>h^m-t (j = l. 2, • - - , D) 

o 

[0 0 3 4] 

[ffc3] 

I' (i. j)=0. i^j - • • (3) 

[0 0 3 5] 

^^-^Itffi^l 2lC-gtj^$tl-g>o 
[0 0 3 6] 
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i^^y^^^-^mmSPl 2T'ti, h^Ad^-TOl l*^^CD#|^/<t57 

[0 0 3 7] 

mWi^M^^^:^-^ hLhX. HX^ (4) 72rM (7) IC Ttf-^S tl-So 

^(t)(i) = E[x(t)(i)] 

= E[y(t)(i).-u(t)(i)] 



(y (t) (i) -u (t) CO) — — du (t) (i) 

0 py(t)(i) 

1 P(u(t)(i))du(t)(i) 

J-y(t)(i) |-y(t)(i) 
P(u(t)(i))du(t)(i)-r u(t)(i)P(u(t)(i))du(t)(i) 
n •'n 



P(u(t)(i))du(t)(i) 

0 

J.y(t)(i) 
u(t)(i)P(u(t)(i))du(t)(i) 
n 

J.y(t)(i) 
P(u(t)(i))du(t)(i) 
n 
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M'aXi.j) =V[x(t)(i)] 

= E[(x(t)(i))2]-(E[x(t)(i)])2 
(=EC(x(t)(i))2]-(^ (t)(i))2) 

M'(t)(i. j)=0 • • • (5) 

[t5t6] 

E[(x(t)(i))2]=E[(y(t){i)-u(t)(i))2] 





-2y(t)(i) u(t)(i)P(u(t)(i))du{t)(i) 



ry(t)(i) 



0 





0 




(u(t)(i))2p(u(t)(i))du(t)(i) 



P(u(t)(i))du(t)(i) 
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[f5C7] 

1 -^^4-— (u(t)(i)-/^'(i))2 

p(u(t)(i)) = -p e 2^^' '^ 

J27i: i) • - • (7) 

[0 0 3 8] 

ZlZl-e, t (t) (i) :7 U-Z:,tCfeJt€>^i^'<^' h;i/S (t) ®i 

(t) (i) li. I^t :7 ix-Atcfei-t-&Ka)Wj^<D/N'»7-x^^ h^Ax (t) 

(Z)i#@tDn>/Jf-:^> hSr^-to $e>lC, u (t) (i) It. mf7l/-J^lZ 

u (t) (i) ) it. f$tz^u-J^izisvf^MmJ^:Xco^^v-y.^^7 h^J^o) 

iSg®3>/K-:^> h*^u (t) (i) Tfe^WSr^-To M^J 

X<D'^^ilVXJEm'^m^U^l^X\^^^<DX-. P (u (D (i) ) tt, ^ ( 
7) lC:^LfcJ:e)lC^$n-&o 
[0 0 3 9] 

(t) (i, j) tt. Ht :7i/-Atcfei^^^f5ciir (t) cz), min 
, mj^J®=i>jJ<-:^> hSr^-To $^ic. V [] It. [] P^<Z)5>i5c$:^-r= 
[0 0 4 0] 

[0 0 4 1 ] 

t) = {t (t) , TP (t) } (t = i. 2, • • T) nm-^n. nm^^ 

A°^^-^5?^mSI5 1 2li, (^^fj) Z= {z (1) , z (2 

),-••, z (T) } ^^^^^6JC^«&-tSo 
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[0 0 4 2] 
[0 0 4 3] 

mt>. 04 tt, 01®W^0MBP6®#«H:&^^M$:^bTV^So #^ttffl^ 
SOD^^^S-^fp/N'^^-^^ffiSP 1 2*^^A*$tl'5#^:S'^/\°^^-^Ztt, ^ 
SBPIiMmSlS 2 1 - 1 72^M2 1 - k, fei:tJf^S!I@5fS:?t#^2 1 - s {c#fc|&$ti 
-So ragStJciiB^ 2 1 - k (k=l. 2, • • - , K) tt, km<z)W#^-t';i/ 
<Z)e)-^®k#glcm-rs#M5:^giJ-t-5fc«)a)^SlIg@fS[G^ (Z) ^rfHUbT 
fey, #i!^[ttai^aS5*^e>®#i^i>^7■?^^?.-^5^Z$:5[iS[^LT, MI9iS[Gk ( 
Z) S:?g#i-S„ ^grJMISc^t^^ 2 1 - s ft, MitW^^T^^l/lc^fS-TSM^K 
ra$:#B!Ii-'5:t«?)(Z)»JB5^Gg (Z) ^mmhXiSV. ^MttSifP 5 *^ 
^r$^^A°^^-^Z$:5[|5t^bT, ^SlIMIiGs (Z) $:?t^-tSc 
[0 0 4 4] 

3&fe, #^B^aS6T'li, HMMCHidden Markov Model) ^$:MV^T, tJ' 

[0 0 4 5] 

HMM^^COV^T, 0 5 bTUi^'r -So imSlCfeV%T, HMMli, HM®*^® 
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c Zl<Z)<fc^lC, e#<I; y *>£^Cfe-5^^ffi^®51^0^;V^^5=';^^i, left-to-righ 

^^}? " ^^^^ (:7i/-A) t^Cfe^^T, ^^^qi^CV^T, 7jJC<D^Mt + 
1^C^3^^T, jJC^/^ffi51^-rS«S^ (5g^5t^) (qj, qj) , 

§51^ (qj) (O) lCj;oT^^$tl-5 (h=l, 2, - • - 

, H) „ 

[0 0 4 6] 
[0 0 4 7] 

rr-eid:, rcDlgMSi^*^ »!IBBifcG^ (Z) tc j; o T^ib ?>tiSo i-^t) 
t., #SaSBt5CG^ (Z) li, iRF^^^^N"^^-^ (*^J) Z= {zp zg, • • 

^©ii^J&^^^J'^A^;^-^ (^^J) Z= {zp Zg, • • - , z^) 

[iS[8] 

gk (Z) = max TT k (qi) • bk (qi) (zO • ak (qi . q2) * bk (q2) (22) 

• • • akCqT-i.qi) * bk(qT)(zT) 

... (8) 

[0 0 4 8] 

ZlZl-e, bjj' (qj) (Zj) li, ffiA^^z jT'^^tlSt^J-^T'fe-Sil^^ms^J 
5t^$:^fo ^/^^3§#^lc##^/<^ h;i/^aj*-rS5t^T'^sai:^j?i^bij ( 
s) (op tCl±, ^rT'ti, i^^m^iJ^ h;^^ra_t®=i>jjf-:^^> hlC 
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(s) iidi^fcvhui^xEjj (s) inz^-oxMM^n^mmmmmmPi,'' (s 

) (x) . fe<fctJf||t :7 iy-A(Z)i[t^^^ h;i/ (zirTtt. /tu-::^'^^^ h^A 
) x©:0-^$:^-r5S^^SW^P^ (t) (x) ^m^^X. (9) ICJ:U:^ 

bk (s) (zt) = / (t) (x) Pk (s) (x) dx 

= n P(s)(i)(^(t)(i).M'(t)(i. i)) 

i=1 

k=1.2. •••.K:s=qi.q2---,qT:T=1.2---.T 

... (9) 

/-^U-:^^^ h'^M.^m} 

[0 0 4 9] 

^ (9) ICJ3V>T, P (s) (i) (f (t) (i) , W (t) (i, 

i) ) tt, ^?c^ (10) xm-^ti^. 
mi 0] 

P(s)(i)(^(t) (i). M'(t)(i. i)) 

(A<k(s)(i)-^ (t)(i))^ 
^ 1 Q~ 2(Ik(s)(i. i)+V(t)(i, i)) 

A/27r(Ik(s)(i. i) + M'(t)(i. i)) . . . (10) 

fe^b, yit^ (s) (i) it. ^^K^ (s) ® i#@<Z)=i>7K-^> h 

5:, S,^ (s) (i. i) it. ^J-tfcVhU^XSij (s) ®, minf^i^}<Dny 

[0 0 5 0] 

, qj) , isj^xfmtsm^h^ (qj) (o) iz^^xm^-^n^i)\ ziti^it. 
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mmm<D=^^'r-^ti'^nn^^ hj\^^m-iiih. ^(d^u^^ h;v^m^^x. ^ 

[0 0 5 1] 

9) , (1 0) *^e)Ke>*^^J:e)lC, (t) (i, i) $:0i:t--5i:. 
[0 0 5 2] 

[0 0 5 3] 

»JBBt|S:^Wa5 2 1 - k (k=l, 2, • • - , K) li. k^^ 

) , 3l#Bi^a,j (qj. qj) , ^J;tJfai:^j5t^b,, (qj) (O) IZ^^xm^ 

(8) O^grJKfScG,^ (Z) ?:|S'»UT^y, #^ttffigp 2 
^^7N-^^-^Z$:5li5C^bT, ^gagfiiSCG,^ (Z) ^rlgltL, ^©Sii^it (_t: 

MLfcMsu^ii^) (z) ^sgi5 2 2 icm:^j-r^o m%mm^mm2 i- 

(qj, qj) , iS^TfmiJmm'b^ (qj) (O) tCfcoTMS^tl-g), ^ 

(8) (DmmmmG^ (z) im^o^MMi^Gg cz) sriaBbTfe*;. 

ffi^2Jb^e>®#^i>^^/^•^^-^Z5:BliS[i:bT, MSiiSCG^ (Z) 

, "tcDmmm (±7&i.t^mmmm) g^ cz) ^^S2 2icm;^j-r5o 

[0 0 5 4] 

s^^^2 2-eii, f^sQwiS[?iw^2 1 - i:?5ig2 1 -k, ^^x:^mmwLmw 
1- s^n^ntf^^cDmrnuG^ iz) {^zx\t. mmmc^iz) ^^ti 
%(Diit^) izMvx. mxii. (1 1) iz^t^^mm^m\'^x. mm^ 



miE^ 2000-3085029 



#^ 1 1-375766 



mi 1] 

C(Z)=Ck. if Gk(Z)=max{Gi(Z)} . - - (11) 

i 

^fc'L, c (z) It. !i^m^^^'^^:^-^zi)m'r^^^::^^mm-t^m&mi^ 
mm) ^^om^^m-t. ^ (i d (Dm2^(D^mizi5n^i^^^it. 

^tllC^<BBiS[<BGj (Z) it^^h. r^T'tt, i = s, 1 , 2, • - • , K 

) (DMizm^m-to 

[0 0 5 5] 

^^^2 2i±, ^ (1 1) lcbfc*^oT, ^^x&Si^^-r-S^:, ^tl^. KiJ 
[0 0 5 6] 

^6^ci51istlT^^-5^te^w#^5=^;^^c^^!;■r-&^smlS:Gg (z) $:^^bT 

«^^m^6{C'gfc«&-f-So 
[0 0 5 7] 

[fJCl 2] 

{Ft (X) . F2 (X) . •••.Fm(X)} - • • (12) 

^fe, mn^^ {Fj (X) , i = l, 2, - • • , M} Id:, 5i^^SgBiSC(Prob 

abilistic Density Function) J£iT, ^^^^^^PDEil^faM-T-So 
[0 0 5 8] 

r^ic, MW#^:^^PDF$:, (13) ^c^^ev^, MWW#^7';i/lc*ff5:-rs 

5i^^;r^Fs (X) iz^m-t^o 
mi 3] 

Fs(X)=V(Fi(X).F2(X), --.FmCX)) • • • 03) 

t=.^L. V liMW^^iJ'^PDF {Fj (X) , i = l, 2. • • M} 
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[0 0 5 9] 

[iJti 4] 

Fs(X)=I )Si(Fi(X),F2(X). •••.Fm(X).M) • Fj (X) • • • (14) 

i=1 

= 1 )Si -FjOC) • • • (15) 

i=1 

fcTSL, /Si (Fj (X) , Eg (X) . • • Fji (X) . M) tt, #4e^#^ 

^(16) <Z)^#S:?iJ£-t-5%«)T'fe-5„ 
[ffcl 5] 

M M 

I iSi(Fi(X).F2(X). •••.F|,(X).M) = I iSi^l • • • (16) 

i=1 i=l 

[0 0 6 0] 

z:z:t% m=^'^m^'r)\y(Dmm^^'P ^ (x) *^iEm:$)-^"efes^M^b, * 

MW#M:$>^PDF {Fj (X) , i = l, 2, • • • . M} ©^t^^^T^J 

Fj (X) , i = l, 2, • • • , M} li, ^nyT^~-^zyV\zn^^-t^^i^t. 
^m^W-DlEM^^G (Ej, Ej) EjttFj (x) (jgilT, M 

»§#ffi^:=bv^e)) T'$>y, SiiiFj (X) (D^^m^n-^^^. 

[0 0 6 1] 

^:$&G (/ip aj2) (i = l, 2, • • - , M) T-^i-^ i::?b«-e^S„ JS^Jl® 
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[0 0 6 2] 

{G ifi-^, aj^) , i = 1, 2, • • • , M} $:Mv^, (17) IC 

5t-rj:e)ic, ±x(Dfi-^(D^^m^M'^'^m'^^j\y<D^^^m/is^i^. (is) 



6] 

a's=-rlo^i -..(18) 

-So 

[0 0 6 3] 

{G (aj, aj^) , i^l, 2, - • • , M} i<Z):^^■^$:fflV^ 
, r^^^ (1 9) . (2 0) {C«eoT. ^te^W#^7^;^®¥i^ffi/is^, ^JMfeai^ 

[I5C17] 

X/s=-g--.I J"i • • • (19) 

cfl=b'{^'l^]-nl) • • • (20) 

So 

[0 0 6 4] 

19 aiBiE#2 0 0 0 - 3 0 8 5 0 2 9 
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{G (/tj. C7j2) , i = l, 2. • • • . M} ®M*-^*5-&{C<J:oT, 
[0 0 6 5] 

€>„ 
Cmi 8] 

{X1.X2, •••.Xm) • • • (21) 

[0 0 6 6] 

it. mm^^mmx^it. (22) ic^-r<fc^ic, si^j^tf-sxjiim^^Kijt/s 

[f5Cl 9] 

Xs= I )S i • Xi - - - (22) 

[0 0 6 7] 

^LT, ^.WW^^T^;i/®jEM^^G (/ctg, ag2) tj;, 7-?:^ (2 3) iZ^-t 

m2 0] 

G(jtZs. o-^)=G(I iSiiLZi. I )5f(7?) . . . (23) 

i=l i=1 

[0 0 6 8] 

t^iS. ^ (2 3) lcfev%T, M*^MiSC/S jli. —mizit. m^it. 1/M.il-t 

^zLUf^v^. ^(Dm^. ^ (2 3) (D^mmfi^ti^mo^^it. rik^ 
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m2 1] 




• • • (24) 



• • • (25) 



-So 

[0 0 6 9] 

^^r^-^ {G (Ap , i = l, 2, • • • , M} cDtfS^^tf-SXilcMfS: 

[t;C2 2] 

{Nj = N; i=1.2. ••♦.M} 

il-rtlii, ^mmfi^lt. (2 6) lCi:oT#S3^A^T'^, d^^aj^ii, 

(2 8) lC<koT#SZli:*^T'^So 
CtS[2 3] 




(26) 



(27) 



(28) 



[0 0 7 0] 



^ (2 8) ^m^-tnit. (2 9) ogg^*^^3i-rso 



[tJC24] 




(29) 



[0 0 7 1] 
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mz 5] 
M 

Q=UQ\ 

i=l 

^^m-ttHt. ^ (2 6) iJ^^rk^ (3 0) , (3 1) ttmfi'tl. ^ (2 9) *^ 
e>riJ(^ (3 2) 73rM (3 4) *^^*^tl-2>o 
[fS[2 6] 

11 N 

I I 

i=1 j=l 



1 0 

' Z //i • • • (31) 



M - 

it I Ifi.j-X's • • • (33) 



i=l j=l 

= 4rl(.crhuh-ul ' ' ' (34) 

[0 0 7 2] 

H^icii, ^ (3 1) (3 4) lctt^iS:*^^#$4^Tffiv^bt^S, 

mz 7] 

a » 

/is=-ir 2^ ^ ' • • • (35) 



^=b. (^.I(a-K//f)-)Us)^ (36) 



■So 

[0 0 7 3] 



2 2 
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m2 8] 

[0 0 7 4] 
[0 0 7 5] 

3, fej;t>*#mttffi^5iciiHri^«j^sti-2>o y >rxMME^ttffia5 3-eii, mm 

[0 0 7 6] 
[0 0 7 7] 

ZTb^mm^ti, ii^^^mase {c-gtj^sn-So =^^mm. 

5& -5 W# ^ 5=^;!/ A^, © ^^^^ fcbTm;^7$tis= 

[0 0 7 8] 
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$:nTV^-5®T, ^^^^^5::^^ < loJ^^-tirS ^ i:*^ nilgai So 
[0 0 7 9] 

:xly'-i/a>) ®^^|^$:^bTV^So 
[0 0 8 0] 

[0 0 8 1] 

0. 2#T'^<5„ M^E^Tstt, 0. 0 0. 1 0. 2 0. 3# 

, 0. 5#i: L/:^c ^^5^-^®#^^fiffi^CfeV^T^±, MFCCCMel-Frequency Cep 
stral Coefficients) F;»l>r ^-et^-J&f^r^iSbfc (M F C C^^J&f tC J: , 

5 0 0 0#MT'fe-5o W#^7=';Hi, HMMT^^J. ^WMlCMSl/itW^ 
7^-^$:fflV^T^^^)#W$:^f o:to ^P^^^^Cfe^^T^±, Viterbii^--^^|$:M 
V>T. ^(7)tr-A(ii$: 3 0 0 0 h b^co 
[0 0 8 2] 

f^l&. mi, ^2, ^3J:tJf||4 ©:;^S^c^v^T^i, -^iScaSri. oi:L, -^ti 
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b$:0. 1 bit. 113 ©:&S^cfe^^r^i, -^iXa 1. otL.mm^^i. 

[0 0 8 3] 
[0 0 8 4] 

A. as2^) . G33 (/i, Ogg^) . G34 (a, Og/) ^^-Ti:, m 
Tiz^^^oiz. #^^^lcfev>T, ^p^ffl/t^rtf^O t-t^^^L^Jt^ 

o 

[0 0 8 5] 

SlCJ:'5#>WW#^7^;i/<Z)33ilStt, ^^V$:MV^T, (3 8) T^^«lf-5 

:ii:A^-e^^o JS^T, ^l:. g (yctp a^^) ^rCji:, g (/tg, a^^) 

[0 0 8 6] 
[iSC2 9] 

Gs( •) = V(Gi.G2, •-.Gj. •••) • • • (38) 

[0 0 8 7] 
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i^mt6^m<D^mv ^tv ^2^^'^^'^^^^^'^- ^ ^^^^ 

[0 0 8 8] 
[tSC3 0] 

/is=V^(Gi,G2. •••) • • • (39) 

a|= Va2(Gi.G2, •••) • • • (40) 

[0 0 8 9] 
[0 0 9 0] 

[0 0 9 1 ] 

^mmmmiz^^^%o)i'S:Em^^i3\>^xm.o^mv:^v i^^^mM^mtf^^m^^ 
^(Diiifm^^isfj^-fizm^^mx^i)) , ^(D^oiz^^z-nx. "^-^umn 

[0 0 9 2] 

^3T% >'^XM?R!lE^TnlCfeVAT#e>tlSMW#l^i)'^Gj, Gg. • • * 

, GJ,^cr3v^T, ^cDffb^ =i^pMmmm^(D7S:^iz^m-r^) ^ 

^n^:&miz^\>^xmm-t^. 

[0 0 9 3] 
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[0 0 9 4] 
[0 0 9 5] 

isn^^^P^-'H iiiyX(Dmm^^ h)]y(D3k^] (zi^-ett, m^u- 

h;i/7b^e>, MW#^4^^Gp Gg, • • G^^mx. rtLe>ii, ff^^Riif 
faiths 1 ^cl21»stlTv^^ifl¥fgrets:^ca■^^^T, M'^=^m^'fjv<Dmi^^n 

[0 0 9 6] 

u-2^^ti'etixmm^n^mwLmx:& y , MWiiPS^7^;i/ffiiE^ 7*^ 

il^^it$:^ait--5t^:J^-5^Alrfeti«, m^ffiT'feS^.W#^^^Gp Gg, - - 

MfcffiT'fesMW#^^^Gp Gg, • • • , Gjj§:, mmmm^x^mmizm. 

[0 0 9 7] 

<Dmmxmm^ti^mMm(Dmmmx:&*}. ^^^mmaz^^xmrn^n^o 

[0 0 9 8] 
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[0 0 9 9] 
[0 10 0] 

*-r, mmmmmF (x) m^it. ^ (4 d tjm (4 s) ica^-rj:e>ic 

[0101] 

ms 1] 

F(x) = 0 if x^Qobs ' • • (41) 

F(x2)^F(xi) if X2^xi • • • (42) 



[0 10 2] 

^(41) ic<fcy, mmmmmF cx) mmmmQohs^A^'^-ito ttst^ 
. ^r=..^ (4 2) iz^v. mmmmmF (x) it. mmmmQ^^s^zts^^^x. 

M^i^^B9lS[ilv^e)) -e^)*;, «eoT, mmmmmF (x) s^tce^ic, w^ig 

(02) lC3£^<ifi:\ :A:^>&|ii:;&s„ ^e^lc, ^ (4 3) JC<J;*j, fr 

pswifcF (x) It. mmmmQo],s^zB.-oxm^Lr=.m^iz. ^(om^mt}-! 
ntjt^mmx&^o ^(41) nm. (4 3) ifP^Kmr (x) it. 
It., mi 0 iz^-t^oizi^So 

[0 10 3] 

z:z:t% :^mm(Dmmxit. mmmmmF (x) it. ^T^-t^^oiz. mw# 
^:$^^cmB•rsms^c^:bTMv^eJtls. m-ox. mmmmmF (x) 
mii^iE^r^itM<oii^izit. ^nt>mmt hxmm.^n^m.'^nm^mizM-t^ 
m^t{.xf^m~t^. ^fe, mmmmmF (x) id:, ^<^«^o(Di:^ii, -^ti 
i)mmt Lxmm-^ti^M^nwL^^^M^t. l. m.'^^^m^^v'jvo^mmzmm 




F(x)dx= 1 



(43) 
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[0 10 4] 

ms<DmiE^3 zx^it. &.±<D^or^mmmmmF (x) m^#m^^g 

[0 10 5] 

[fs:3 2] 

Gs = V(Gi. •••.Gm) 

= 1 F(x)-Gx • • • (44) 

x=1 

[0 10 6] 

^ (4 4) ICcfcti^, m^^f^m^^fjK W^^^E^JCjgV>t;(D«ifM«^$:fc 

|nj± $ it e zi «rig ^ -5 o 

[0 10 7] 

mmmmF (x) (Dmrnmnhnt. mmmm^ohs^^^^'^^^^-^^'^ 
^ (^ (4 1) tc^Ljtcte^jc, if^ftMiscF (x) (Dmmmit.. mm^ma^Yy 

[0 10 8] 

fTiP^HtJcF (x) ilbTli, ^?^®KiS[$:«v^sz:hA^T'^, SSiSc 

MilbT^^M^ril-SS-^lCtt, ff^^K^F (x) li, Mx.li. ^ (4 5) T' 

[0 10 9] 
[iS[3 3] 

F(x) =a*x • • * (45) 

[0 110] 
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^ (4 5) IZiBV^^ait. m^<D^WLV^*). ^(D^mait. ^ (4 3) (Dm 

mmmmommf}^^. 2/x/i:;&So t^eox, ^ (45) commmmmF (x 

) tt. ^ (4 6) vm^n^:iinzrjt:^^ 

[0 111] 
(fS[3 4] 

F(x) =-^-x • • • (46) 



[0 112] 

3^T% ^ (4 6) T*^$tlSfT^^KiS[F (x) mi HZm-To 
[0 113] 

35if£;^<z)4iW^l^=E7=;vG3tt, ^ (4 7) icLife*^oT^«b^ti 

So 

[0 1 14] 

m3 5] 



[0 115] 

v^sri:i6^T'^, 3®^-^, ifP^HiSCF (x) li, ^(48) 

[0 116] 

[IS:3 6] 

F(x)=a-x x=1,2, •••,xm •••(48) 

[0 117] 

^(48) \ZiB\-i^a\it. m^®^tS[-^&y, 30^IS:ali, ^(43) Off 
I^SHtS:®^^*^^. 2/ (xj,(xjj+l) ) «eoT, ^ (4 8) 

PMBSfJcF (x) li. ^ (4 9) T'^$ns:ii:lc;&So 




• • • (47) 
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[0 118] 



[^3 7] 



F(x) = 



xh(xm+1) 



(49) 



[0 119] 

33T% ^ (4 9) x-m^n^mmmmmF m ®i2ic^-r„ 

[0 12 0] 

-So 

[0121] 
[tSC3 8] 



[0 12 2] 

r^Jclc, ffi^^gliS[F (x) iiLTli, fgiJIiii^, ]^7^2]5WS5t, ^ 

F (x) m^it. ^(5 1) x-m^ti^o 

[0 12 3] 

m3 9] 

F(x) =Qfx^ • • • (51) 

[0 12 4] 

^(51) iZ^i-f^alt. m^CD^mX^''). :r.(D^moclt. ^ (4 3) (Z)fr 

mmmwcoMmi)''^. ^/^^^t-t^^o «!ot, ^ (5i) ©tfPMMiJcF (x 

) ^(5 2) -e^stisriifc^So 

[0 12 5] 




xti Xm(X|(|+1) 



(50) 
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[i!t4 0] 



F(x) 




(52) 



[0 12 6] 

m?, ^ (5 2) x-m-^ti^mmmmmF (x) s:, Hisjc^-to 

[0 12 7] 



[0 12 9] 

<5D2r^SIS[$:Mv^sr iiTb^T'^, 3®®^, tr^MHiJCF (x) li, M;^«, ^ 

(54) -e^^nSo 

[0 13 0] 
[^4 2] 

F(x)=QfX^ x=1.2. •••,xm •••(54) 

[0131] 

^ (5 4) iZ^n^alt. mS^^fSCT'fey, rCDSISCali, ^ (4 3) (Dfr 

mmmm<D^m*^^. 6/ (xj, (xj,+ i) (2xj,+ i) ) t^^s. t^^oT. 
^ (5 4) (DmmmmmF (x) i*. ^ (55) x-m^n^:itiztji^^ 

[0 13 2] 
[iJC4 3] 



[0 12 8] 



[tS[4 1] 




(53) 



F(x) = 




• • • (55) 



[0 13 3] 
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33T% ^ (5 5) x-m^n^mmmmmF (x) s:, ai4tc:^-r„ 

[0 13 4] 

ZlOD^-a-, M/S^OM«#^7';i/G5li, ^ (5 6) {Cbfe*^oT*ii?)e>n 

So 

[0 13 5] 
[iS[4 4] 

"^^l, XM(x,4'(2x.+1) •••'''^ 

[0 13 6] 

-^ictt, mmmmmF (x) li. ^ (57) x-m^tis. 

[0 13 7] 

[iS:4 5] 

F(x) =Qf log(x+1) ' • • (57) 

[0 13 8] 

^ (5 7) lCj3l:tSatt, m^(^^tS[-efey, rcD^t^ali, ^ (4 3) ®gf 

mmmm<DMmi!j^^. 1/ ( (xj,+ i) log (xjj+d -xjj) t^iSo 
oT, ^(5 7) (DmmmmmF (x) li, ^ (5 s) -e^^tisriiic^iSo 

[0 13 9] 
[fSC4 6] 

= (x.+l)logWl)-x. • '"^(x^" • • • 

[0 14 0] 

rziT% ^ (5 8) T'*$tl<g>ifPltSBIS:F (x) ®1 5 iC^f o 
[0 14 1] 

So 

[0 14 2] 
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(i5C4 7] 

^= (x«^1)log(x.-M)-x. C l'>8('<+1>Gx(''x. '^^''x 

• • • (59) 

[0 14 3] 

iki^. mmmmm.F (x) nLxit. m^it. mmm^n^Mmmm^m^^^ 

[0 14 4] 
[iS[4 8] 

F(x) = Of log(x+1) x=1.2. • • -.XM •••(60) 

[0 14 5] 

^ (6 0) IC^l-j-Sali. m^CO^tft-e^y. 3®^ifi[ali. ^ (4 3) ©ff 

p^g9i!c®^«*^e>*4?)e>ti, ^^&oT, ^ (6 0) (DmmmmmiF m it. ^ 

(6 1) xm^ti^:r.inztj^^o 

[0 14 6] 
[^4 9] 

F(x)= ^ log(x+1) • • • (61) 

logTT (y+1) 

y=l 
[0 14 7] 

r:iT', ^(61) x-m-^ti^mmmmmF (x) mi eiz^-t. 

[0 14 8] 
[0 14 9] 
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0] 



• I log(x+l)-Gx 



- • • (62) 



logn(y+1) 

[0 15 0] 

s:ffiv^s©^^c^i, mmmmwcF (x) it. mx.i,t. ^ (6 3) x-m^n^o 

[0151] 



[0 15 2] 

^ (6 3) lc^l:tSali. m^o^iitT'fey. plCi:oT, frPltWiSC 

F (x) (Dr^mfj^ik^^. 

[0 15 3] 

^tjcaii, ^ (4 3) <Dmmmmwi<^^m*^^^i^^:r.iiij^x^. m^x. ^ 

(6 3) <55ffllfSBIiS[F (x) li, ^ (6 4) r i: 

[0 15 4] 
[iS[5 2] 



[0 15 5] 

rOD^-^. ^JS^CDMWW^^T^^I/Ggtt, ^ (6 5) lCL^*^oT#i?)e>tL 

-So 

[0 15 6] 
[^5 3] 



m5 1] 



F (x) = a • 



(63) 



F(x) = 



P+1 



• • • (64) 




(65) 



[0 15 7] 
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^ (6 4) ^C^3V^T, mPLit. P*U ^;ttt2®#^«, Sri^^Mi^F 

(x) li, ^?^®Ki5c^fcli2ri>cHiS[i:«;y, ^ (4 6) ^f^it 

(5 2) lc^L:tj:e>lc. ^n^4x^$ti-g>„ 
[0 15 8] 

^fc, ^ (6 4) ic^vNT, p*^3©#-^tt, mmmmm.F (x) 

, ^MMS:i:S3ri>cB9iS[i:^y> ^ (6 6) ic^i" j; -p ic^^tiSo 

[0 15 9] 
[iJC54] 

F(x) = ^-x^ • • • (66) 

Xm 

[0 16 0] 

^^iZ. ^ (6 4) ^C^V^T, P*M(Z)#^tt, ifl^lSWiSCF (x) 

ii, i^^'fB^i:^4 7i5cKiS:i:^y. ^ (6 7) }c5t.-r<fce>ic^$ti<5. 

[0161] 

5] 

F(x) = -|--x* • • • (67) 

Xffl 

[0 16 2] 

mz^ mmmmmF (x) iiur, mai*, mwcm^n^. -mm^^mrkmm 

S:MVN-5«^lci±, frPSSI^F (x) ii, ^ (6 8) T^StiSo 

[0 16 3] 

6] 

F(x) = afx^ x=1.2. --sxm • • • (68) 

[0 16 4] 

^ (6 8) {Cfefr-t-5a«. m^<DmmX-^i). plCi:oT. irP^SilSC 

F (x) (Dikmtf^^^^o 
[0 16 5] 

^fjtaii, ^ (4 3) <Dmmmmwi(Dmmi)^^M^:r.t.ti^v^. t^&ox, ^ 
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(6 8) (Dmmmmm.F (x) a. ^ (6 9) x-m^^^z.t.iztjt^. 

[0 16 6] 
[iJt5 7] 

F(x) = nr^ • • • (69) 

I y 

[0 16 7] 

z:(D^-a-> jSf5:^®4s#W#^7=;i/Ggtt, ^ (7 0) izLt^fj^^x^^^'bti 

So 

[0 16 8] 
[f^5 8] 

Gs = i^-I-Gx •••(70) 

y=i 

[0 16 9] 

i^fe, ^ (6 9) {C^V>T. Mx-lf. p*n *;ttt2®^-&l±. if^SH^F 

(x) It. mwcm^ii^> mm(DmWi^f^it2^mmtrjti). ^ (49) ^t^it 

(5 5) lC^bfccfce)tC, ^tl^'tl^^tlSc 
[0 17 0] 

^r^. ^ (6 9) ic^v%T, m:^it. p*^3®«^ti, ifP^B8is:F (x) 

[0171] 

9] 

F(x) = — •••(71) 

xg(XM+1)^ 
[0 17 2] 

$^ic, 3^ (6 9) ^cfev^T, m^it. pf^4(om^it. mmmmmF (x) 

[0173] 

3 7 aifiE# 2000-3085029 
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me 0] 

A 3 

F(x) = — • • • (72) 

X|,(XM+1) (2XM+1) (3x§+3xH-l) 

[0 17 4] 

^r^. ^mm^mm^p. mmm^mm. mmcD^f^x-^. mmmmmp ( 

[0 17 5] 
[0 17 6] 

i)^^<oj ^ X(Dm. m^it. mmmm'^(Dm<Dmmmm^ifri^xmm^tix<^ 

[0 17 7] 
[0 17 8] 

[0179] 
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[0 18 0] 

$ ti S n > fcf - ^ ® — HJg® (Z)#^M 5: ^ b T V N S o 
[0 18 1] 

^ 1 0 5 ^ R OM 1 0 3 ^c^^^?)S20 UT ^3 < 3 So 

[0 18 2] 

fe€>V>l±*]t, :/ny^Ald:, -yUvyf.—'rAy^^. CD-ROM (Compact Disc Re 
ad Only Memory), M0(Magneto optical)^>f , DVD(Digital Versatile Disc 
). ^^T^-fX^, ^#<!|s;*^y ^ifCDUA-A>^;i/gSS^^#:l 1 lie. 

[0 18 3] 

®AXM$::^bT, =l>tf3.-^5f JCM^T'^jllbfe LAN(Local Area Netwo 
rk), >{iy^-%vV}L\^'^f^%vVr}-^^iV\^'C. n>tfn.-^lC/^^-^^ 

1 0 8-es#L, t^^-r-SA- K^^x^ 1 0 5ic>f >x 

So 

[0184] 

•3.y\^=L—^\%. CPU (Central Processing Unit) 1 0 2$:rtlcLTV^So CPU 
1 0 2tcl±, Ay. 10 1 S::frbT, Aai:tr^>^5f ^ni-x l 1 0 Tb^g^^^tiT J3 

CPUl 0 2 A£tJ:d^ 7n:-X 110 $::frbT, n-if ic JtoT, ^ 
-ifs- K^V'^X^T'^^$ti-5A:*jSl 0 7*^j^f^$tv-S3i:lC<i: »J*i-^*^A 



ffilE^ 2000-3085029 



11—375766 



iJ^n^t. -etVCL/fe*^oT, ROM(Read Only Memory) 1 0 3 JC|&M$ tlTV^ 

^zfu^^2^^mn-r^. ^r^^ cpuio2«, i o 

gpi 0 K5^w:^^ 1 0 5 tc^>x h-;i/$4i;t::/o y^i:^, 

^fcttK^>r::^i 0 9 ic^«$ti;tu A-7^:/;i/|S^^f*:i i lA^^M^ffi^tv 

T/^- Kt^W J^i' 10 5 tC^ h— ;i/$tl^^n ^^^A$:> RAM(Random Acces 
s Memory) 1 0 4 icn- KLTHfr-r^), 3tltCj:y, CPU 1 0 2 It, 

i^MlCffrCT, mx.it. Affi*^>^ 731-:^ 1 1 0?::^bT, LCD(Liqu 
id Crystal Display)^>?. tr-:^j^-e«^$tl<5m:f;gP 1 0 63{)^^ffi:^, ^SV^ 
jlMSPl 0 8>b^^^'fg, $e>lC«, K^-f 1 0 5lCfH#^$1±<5o 

[0 18 5] 

[0 18 6] 

o 

[0 18 7] 

[^^®^^] 

[0®©«#^m^] 
[®l] 



4 0 
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[02] 
CH3] 

[04] 

[05] 

HMMS:5^-rH"e^'5o 
[06] 

rr I/- S> H >M^$:a^-r0T'^-5o 
[07] 

M Wii^g ^ 5^;^ ® lEM^^ ^ 0 -t? ^ S . 
[08] 

0 1 C7)MW##^ 5^;i/MiE^ 7 ®#^M$:^t-^n ^57 g-efe-So 
[09] 

[010] 

-MKj^iriPraiJtF (x) ^mtmv$>^o 
[01 1] 

fri^g^KfScF (x) (Dmi(Dm^^-tmx':^^o 

[01 2] 

frP^HffcF (x) (Dl|2CDM$:^-t0TfeSo 
[01 3] 

ir^^MfltF (x) (Dmsoym^m-tmx:^^. 
[014] 

fr^^K^F (x) ®^4c?)MS:5^-r0T'feeo 
[015] 

mmmmmF (x) ®m5®M^3^i-0T'feSo 



4 1 
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mi 6] 

mmmmmF (x) <D^6(Dm^mtmr-:^^. 
mi 7] 

So 

4 ^^>^-f^y^. 5 #^»ms, 6 =^^mmn, 1 m«s=e7= 

;i/ffijE^. 3 1 ^mmmm.umm, 3 2 siEgi$, 101 ax, 1 

0 2 CPU, 10 3 ROM, 10 4 RAM, 10 5 )\— 7.^ , 1 

0 6 1 0 7 A:^3gP, 10 8 ji^lflS, 10 9 K^>f ^, 

110 Affi:d-r>^:7 3i-::^, ill U A-7^y;i/fB^^^ 
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[03] 



I 



1^ 



CO 




CO 



m 



1 

5S 



3 
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5 
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[H6] 

mmm (%) 

70.00 
65.00 
60.00 
55.00 
50.00 
45.00 
40.00 
35.00 
30.00 
25.00 
20.00 
15.00 




0.1 



0.2 



0.3 



0.4 



0.5 
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[S7] 



11 — 375766 



Gsi(/^.o^si) 




[S8] 



31 













f 










> 


>■ 
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[S9] 



-R -4 
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[SI 0] 




g 
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[@1 1] 
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